Introduction
The 
Design Theory
As reported by one of the present authors, the velocity potential of the motion of water generated by the motion of the flap hinged at its bottom end is given as follows1):
( 1 )
where ko and km are the roots of the following equations.
( 2 )
and the other symbols and coordinate axes are taken as shown in Fig 
In 
However, the calculation of the equation (10) is rather complicated because it involves the squares of the infinite series. So the following approximations were made considering the motion of the water particle near the flap.
(11') (12') Substituting (11') and (12') into (10),
Substituting (9) and (15) into (8) and carrying out the integration,
Further, the wave profile )2 measured from the still water level may be taken (17) under the assumption of small disturbance. Then substituting (1), (13) and (14) into (17),
Hence, if the dimensions of flap and basin and the motion of flap are given, the height of wave generated and the hydrodynamic moment to drive the flap are calculated by the equations (18) and (16), respectively. In Table 1 In order to design a driving mechanism, we have to know the total driving moment which is composed of a hydrodynamic one given by (16) and a moment balancing the inertia moment of the flap tself. Let MT be the total driving moment and M1 the moment balancing the inertia moment, then As seen from the equation (16), the hydrodynamic driving moment consists of a varying part composed of four terms depending on sin wt, cos wt, sin2wt and cos2wt, and a constant part due to the static water pressure. Hence, if the constant part of the driving moment is balanced by a suitable system such as a sufficiently long spring or a ram connected to a sufficiently large chamber filled with compressed air, the net driving moment can be reduced substantially as recognized from the data shown in Table 1 . In this case the maximum power needed to drive the flap is about half of that in the case of usual flap-type wave maker with water on both sides.
In the practical design, the authors adopt an electro-hydraulic driving system, the details of which is described in Section 4. In this design the constant moment opposing the static water pressure is given by two hydraulic rams per each flap unit of 10 meters in breadth.
The load delivered to the pistons is balanced by oil pressure which is kept nearly constant by means of an oil pressure circuit composed of an accumulator, a relief valve, a check valve and an oil pump driven by an electric motor. The oil pump supplies pressure oil only as much as relieved through the valve. Hence, the capacity of the oil pump can be fairly small. The varying part of moment opposing the net hydrodynamic load may be given by a usual electro-hydraulic servo system. The diagrammatic sketch of the system is shown in Fig. 6 , in which the system for balancing the static water pressure is also included.
In the case of usual flap-type wave maker with water on both sides, there are two gaps between the flap ends and basin wall. Water on the back side goes out and comes in through these gaps in accordance with the motion of the flap and generates standing waves which disturb the formation of favourable waves. In the case of the present new type of wave maker, the gaps between the flap and the basin wall have to be water tight, because there is no water on the back side. As described in the previous section, the water tight sealers at the flap ends and the bottom edge of the flap are made of flexible rubber plate specially chosen and prepared in consideration of the repeated deflections.
Tests were made to certify the durability of the rubber plate against the frequent change of the bending and the membrane tension due to hydrodynamic pressure up to 108 times or more. 
